Grade 9 Chemistry Review
1- The diagrams below represent the electronic arrangement of different atoms and ions.
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(a) Which letter represents an atom of a Group | metal?

(b) Which letter represents an atom of a Group VIl non-metal?
_______________ I Y R T I

(c) Which letter represents an atom of a noble or inert gas?

(d) Which letter represents an atom which is not in the second period of the Periodic Table?

(e) Which letter represents an ion of a Group | metal?

(f) Which two letters represent atoms which form an ionic compound with a formula similar

to NazS?

(g) Which two letters represent atoms which form a molecule with a formula similar to

SiCl4?
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2- The diagrams below show the structures of ethanol, mica and diamond.
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Ethanol Mica Diamond
(a) How many bonds does each carbon have in:
(i) ethanol? L/ [1]
(ii) diamond? L{ [1]
(b) How many bonds does each hydrogen have in ethanol? f (1]
(¢) (i) How many bonds does each silicon have in mica? Lf [1]

(ii) How many bonds does each oxygen have in mica? 2—‘ (1]

(d) (i) Which of the elements, carbon, hydrogen, oxygen and silicon would you expect to find
in the same group of the Period Table?

(ii) Explain your answer.
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3- Sodium chloride is often called common salt.
It can be made by reacting a small piece of hot sodium with chlorine gas.
(a) Write the electronic arrangement for an atom of:

(i) sodium 218 4 !

.................. [1]
(i1) Chlorine ... By il e e e [1]
(b) Write down the formulae of the ions formed by:
(i) sodium Q‘.,J.g ............... [1]
i e R R i s s v (1]
(c) Write down the formula of sodium chloride. Nﬁ-u ............................................ [1]

(d) Solid sodium chloride will not conduct electricity, but when dissolved in water it will.
(i) Explain why an aqueous solution of sodium chloride conducts electricity.

(i) In what other way could you alter the state of sodium chloride so that it will conduct
electricity?

il 1]
(e) A hot piece of sodium was placed in a jar of helium. No reaction took place.
(i) Write the name of the group of the periodic table to which helium belongs.
........................................................... W\o\ﬂ.cskase,:’; e

(ii) Explain why helium is unreactive.




4- The following table shows some of the ions found in natural waters.

ion ‘ Mg’ ‘ Na' S0,” NOy Ca** i K'

name magnesium sodium sulphate nitrate calcium chloride potassium

(a) Use the list of ions to work out the formulae of the following compounds: (Explain your
answers)

(i) sodium sulphate

.........................................

(ii) potassium nitrate

SENO 4

(iii) calcium chloride

(iv) magnesium nitrate

.................... T ) P S S

ikl

(v) potassium chloride

........... e e e )

mjwmﬁcd%ﬁlUB*er%

o @ Lo dull)



5-

The diagram shows models of various structures,

(a)

(b)

(d)
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Which three of the structures A to F represent elements? Give a reason for your answer.

structures 5}(1 i E: .........
]
reason waioht A Sane Mbe of cde : 12

\J \—
Which one of the structures A to F represents a gas containing single atoms?
e S s el . .
(i} Which one of the structures A to F represents a gas containing diatomic molecules?

(ii) State the name of a gas which has diatomic molecules.

............. CALI?L/ﬁl/Na/ O 2]

..................................................

(i) Which one of the structures A to F represents graphite?

(i) State one use of graphite.
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(e) Structure D represents a compound.

(i) State what is meant by the term compound.

(i) Which one of the following substances is structure E most likely to represent?

Put a ring around the correct answer.

ammonia hydrogen chloride \@’ water [2]

(f) Hydrogen chloride is a compound.

(i) Draw a diagram to show how the electrons are arranged in a molecule of hydrogen
chloride.

Show only the outer electrons.

T

show hydrogen electrons as e \
show chlorine electrons as  x \
)
e ——————— — ——eeE ____——-—"'/
[2]

(i) State the name of the type of bonding present in hydrogen chloride.

e

Draw a diagram to show the arrangement of the electrons in a molecule of methane,
CH,.

Use
e for an electron from a carbon atom
x for an electron from a hydrogen atom




(b) Some uses of some non-metallic elements are show below.
Draw lines between the boxes to link the elements to their correct uses.

The first one has been done for you.

element use
oxygen Gy 4 in light bulbs
" in oxygen tents in
arge ] hospitals
shiofine | to Kill bacteria in water
M—‘——"' purification
carbon (graphite) - in balloons
helium // P as a lubricant
[4]
(¢) The structures of some halogen compounds are shown below.
|
F
I S~
01/\“‘1:1 F,«El‘f_F
Cl E
A B Cc

(i) Describe the type of bonding in compound A.

(if) State the simplest formula for compound C.

%TTS ..............................................................................................

(iif) Explain why compound B does not conduct electricity when solid but does conduct
when molten. |
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The diagram shows part of the Periodic Table.

= i) m v v vi v o
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(a) Answer these questions using only the elements shown in the diagram.

Write down the symbol for an element which

(i) is a transition metal.

(if) forms an acidic oxide.

(iii) has six electrons in its outer shell.

(iv) has a giant covalent structure.

(v) reacts rapidly with water.

(vi) has a higher proton (atomic) number than iron.
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The structures of diamond and chlorine are shown below.

09
diamond chlorine
® = carbon atom QO = chlorine atom

(a) Describe the structure of these two substances.
Use the list of words to help you.’

covalent  diatomic giant  macromolecule molecule structure

d huc :
diamond ... 3: ani (‘vaé«j'/)?.

(b) The structure of a compound containing carbon and chiorine is shown below.

¢l ¢l
CE\ \C/ /cz
Cl—C~ (i
o7 ey SN Lo
o
Bite ] " aonCl
Cl Cl

What is the molecular formula of this compound?
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The diagram shows part of the Periodic Table.
Only some of the elements are shown.

Li

Na|Mg

K |Ca Ti|V
Zr |Nb

(a) Answer the following questions by choosing only from the elements shown in the
diagram.
You can use each element once, more than once or not at all.
(i) State the names of two transition elements shown in the diagram.

............ ’T \/\, and .. (%Y /N\Q

(i)  State the name of an element which is in Period 3 of the Periodic Table.

(iii)  Which eleme-_nt has the electronic structure 28,17
....... NO\. [1]

(iv)  Which element has the fastest reaction with water?
.............. e e T )

(v)  Which element has 23 protons in its nucleus?

__________________________ e e

(b) Sodium reacts with oxygen to form sodium peroxide, NaZOZ.
Complete the symbol equation for this reaction.

(2]



(c) Chlorine is a halogen.
(i) State the colour of chlorine.

............ v.lkw—%wm 3

The table shows some properties of the halogens.

density in liquid

element | boiling point/°C state/g per cm? colour
fluorine -188 15 yellow
chlorine -35 1:56

bromine -7 _ red-brown
iodine +114 493 grey-black

Use the information in the table to answer the following questions.

(i) Predict the density of liquid bromine.

............................................................................................................................ 1]
(iii) Describe the trend in boiling point of the halogens down the group.

\0? .......... Mo S B T [1]

(d) (i) Complete the word equation for the reaction of bromine with agueous potassium

iodide.
bromine + potassium iodide — IS, + \“c}\J‘M—
Yook
(2]

(e) Potassium chloride is an ionic substance but iodine is a molecular substance.
How do most ionic and molecular substances differ in their
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Fluorine, chiorine, bromine and iodine are elements in Group VII of the Periodic Table.
Scientists are trying to synthesise a new element in Group VII with a proton number of 117.

(@) How many valency electrons will be present in one atom of this new element?

............................ =

......................................................................................................... [1]
(b) Complete the following table about an isotope of this new element.
nucleon number 280
number of protons / / '7"-
number of neutrons / bj)
[2]

(c) Predict two physical properties of this new element.

() Write a balanced equation for this reaction. = s

(i) Give both the electronic configuration and the char
in magnesium fluoride.

[1]

ge on the ions which are present

[2]
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Write the chemical equations and balance each of the following word equations.

a)  Aluminum metal reacts with iron (I1) oxide powder to produce aluminum oxide solid and
iron metal.

Q.Ff\l_) +.”>Fe® == e ) 1—5\:@_

CyS
b)  Aluminum sulphate solution and calcmm hydroxlde solution produce a prempltate of

aluminum hydroxide and solid calcium sulphate.

AVEO.) 3G (o), —50n L), 2300 (50,)

€8)

c)  Ammonia gas (NH) pius oxygen gas yields nltrogen monoxide gas plus water vapour.

4@ ™, 250 Sha o L% o

(N Co5 ‘3‘) C Cf))
d) Calcmm hydroxide solution and carbon dioxide gas yields solid calcium carbonate and

cm(m\\ 2= 0, — Cal@®;) « \xo

Coy) S
e)  Aqueous iron (lll) chloride and sodrum carbona'ggsolutlon yields aquet?us sodium chlorsde

and a precipitate of iron (Ill) carbonate.

o F@C,,\j J(BNO\aC,O ) (:\\\o\ ¢ + .F&LCU;&)

A 2 ' €9)
f) Solid iron (I1l) oxide and carbon monoxide gas yields iron metal and carbon dioxide gas.
ey ~
el adrn 2, o '7(‘0
sy Copy €5D

g) Magnesium carbonate soiution pius aqueous hydrochioric acid (HCi) yleids magnesium
chloride solution plus liquid water and carbon dioxide gas.

Mf\(CbY 120 > MaQl 4+ W0 ¢ (o,

CeR) (2) (9)
h)  Silicon dioxide solid plus aqueous hydrofluoric acid (HF) yields solid s:licon tetrafluoride plus
liquid water.

i) Aqueous sodlum hydroxlde and carbon dioxide gas yields sodium carbonate solutlon and
liquid water.

i]\lf’\ 0 A f = = e N‘D\@Cﬁ\ T \(&‘LO
2 ( b
C 0*%) Cﬂ) cexg ) \L\




13-
- Balance the following chemical equations.

3 Z A+ L NaOH - _2 Nasalo, + 2 H,
b)  __ CiHy04,+ A0, -] 2.¢o,+ 1\ H,0

Y 4\

) __Ca(PO)+ BH SO, » B ~2_CaS0, + 2 H,po,

d Y Feocr,o,+ § «, 200+ 3 0; - B KCro, + £c02+ 2 Fe.D,
o) 2 &+ Buno, > _iCu(N03JZ+ ZNo+ Y4 o ¢

i SiFiv 8 NaOHgs NaSiOus + _f NaFiq+ 4 H,0,

8 __NaB,0;+ J HCl+ 9 H0 - L Naci+ Y wypo,

h) _?ZMn02+_2f_K2C03+_i02 - 2 kmno,+ 2 co,

) Z KMnO,+ JoHa - L kai+ 2 MnCL+ 4 H,0+ <

i} __NiOy+__Fe+ D Ho0 o _Z Ni(OH), + ___ Fe(OH),




